1. Doping of alkaline earth fluorides MF 2 (M = Ca, Cd, Sr, Ba) with a fluorite structure by trivalent ions R (R are the rare earth, yttrium or scandium, ions) with a concentration of more than 0.1 mol % leads to the formation of detectable rare earth clusters in the crystal, which include the groups of interstitial fluorine ions and are coherently conjugate with the host lattice [1, 2] .
Two types of cluster structures are most known in MF 2 -RF 3 solid solutions. In the first one, the octahe dron composed of 6 R and M ions in cationic positions embraces a cuboctahedron of 12 anions situated at the edges of the initial fluorine cube [1] [2] [3] [4] [5] [6] [7] [8] , and therefore the nearest neighborhood of the R(M) ion is a square antiprism or a Thomson cube (Fig. 1) . Such an octa hedral cluster [R 6 -x M x F 36 ] or the cluster [R 6 -x M x F 37 ], which includes a fluorine ion situated inside the anionic cuboctahedron, substitutes the fragment [M 6 F 32 ] of the regular structure of fluorite thus weakly distorting the lattice. The presence of M ions in the rare earth octahedron provides electroneutrality of the cluster. Larger structural elements, the {M 8 [R 6 F 68 ]} and {M 8 [R 6 F 69 ]} superclusters, which include the above octahedral clusters, are the mini mum cubic parts of the crystal containing all types of structural defects.
Another most known type of clusters, tetrahedral one, includes 4 R and M ions in cationic positions and the tetrahedron of interstitial F -ions around the cen tral fluorine vacancy (see Fig. 1 in [2] ). This cluster is described by the formula [M 4 -x ) > 0.95 [9] [10] [11] [12] [13] [14] . By the analysis of the magnetic resonance spectra of Er 3+ , Tm 3+ , and Yb 3+ in yttrium and lutetium doped CaF 2 , SrF 2 , and BaF 2 crystals, Kazanskii et al. [5] [6] [7] [8] found that paramagnetic rare earth ions are localized in octahedral yttrium or lutetium clusters. In addition, these paramagnetic ions, whose spectra have predominantly tetragonal symmetry, exhibit a consid erable scatter in the principal axes of g tensor.
Tetrahedral rare earth clusters in cadmium fluo ride crystals were studied in [10] [11] [12] [13] [14] . It was found by X ray diffraction analysis of Cd 0.9 R 0.1 F 2.1 (R = Y, Er, Tm, Lu, Yb, Gd, Ho) crystals that they predominantly form tetrahedral [R 2 Cd 2 F 26 ] clusters and an excessive negative charge is compensated by fluorine vacancies [10, 11] In addition, linear clusters oriented along the trig onal axis and composed of rare earth and interstitial fluorine ions were observed in Ba 1 -x La x F 2 + x :Yb 3+ [17, 18] .
This work is devoted to the EPR investigation of high spin gadolinium centers in calcium fluoride crys tals with an impurity of nonmagnetic yttrium ions.
2. We studied CaF 2 single crystals with 0.1 mol % of GdF 3 ; some samples were doped with 3 mol % of yttrium trifluoride. At this concentration ratio of the impurity cations Gd 3+ and Y
3+
, most probable is the existence of yttrium clusters with or without one Gd 3+ ion. The measurements were carried out at room tem perature and at 180 K on a Bruker EMX Plus X band EPR spectrometer and a modified RE 1301 spec trometer.
3. Transformation of the EPR spectrum of gadolin ium in CaF 2 and CdF 2 due to yttrium doping is described in detail elsewhere [19] . The spectra of both Ca 1 -x -y Y x Gd y F 2 + x + y and Cd 1 -x -y Y x Gd y F 2 + x + y single crystals [13, 14] exhibit an intense Gd 3+ cubic center (Fig. 2) caused by individual gadolinium ions, whose parameters of the spin Hamiltonian within the experimental error coincide with those of the cubic centers in yttrium free crystals [19] .
In addition, the EPR spectrum of Ca 1 ⎯ x ⎯ y Y x Gd y F 2 + x + y exhibits the signals (Fig. 2) of tetragonal Gd 3+ -dimer centers ( is an intersti tial fluorine ion), whose intensity relative to the signal of cubic centers is much lower than in CaF 2 . There is almost no effect of yttrium impurity in the crystal on the parameters of the spin Hamiltonian of the Gd 3+ -dimer centers (Table 1 ). The presence of such cubic and dimer gadolinium centers in Ca 1 -
witnesses convincingly the existence of the regions with a nearly undistorted fluorite structure in the crys tals.
The EPR spectrum of the Ca 1 -x -y Y x Gd y F 2 + x + y samples has the maximum width (~400 mT) at B || C 4 (Fig. 2) .
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The resonance positions of the majority of the spectral components (first of all, of the peripheral ones) have extreme values at this orientation. These features of the spectrum are typical for the centers of predominantly tetragonal symmetry, in agreement with the earlier results [5] [6] [7] [8] .
The signals detected in the central part of the spec trum are largely the superpositions of several transi tions, which prevents obtaining adequate information on the orientation behavior of individual signals. A large number of transitions in the central part of the spectrum can be explained by the existence of three types of octahedral yttrium-gadolinium clusters (Table 2 ) with 6 different kinds of paramagnetic Gd 3+ centers of tetragonal and lower (C 2V , C S ) symmetry. A difference in structure and electric charge between dif ferent types of clusters (Table 2) is caused by the num bers of R and M ions entering these clusters [10, 11] . The paramagnetic center with the local symmetry indicated in Table 2 is a Gd 3+ ion in the cationic posi tion of the cluster with a certain mutual position of other cations. Magnetic multiplicity is the number of equivalent paramagnetic centers with different orien tations.
Similar data are presented in Table 2 
